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,I \ ,lilciatlon ACT\\ oi-A (\'N 1 p r ~ t o t > l x  15 c~~rretitl> ~ ~ i ~ d c r \ \  a! tli,it conipares data from tlie 
l'rscipirai~on Ii,iilar ( I " < )  ~nstr~ument on L"'4SA's Trop~cal Rainfall RIeasur~ng hfissiorl 
(TI IhIhI )  s,itelltte to sitiiilar mcasuremcnts from the U.S. national net\\ork of operat~onal 
\\ cnrhcr radars. Thrs protot4pe 1s being conducted as part of tlie grou~id \ alid~itlon 
acti\ lties of S , ~ S A ' S  Glob;~l P rec~p~ ta t~on  hleasureiiient (GPILI) mission. GPhl ~ l l l  carrq 
a Duc~l-freq~~cnc! f'recip~tlttlon Radar tiistr~ullient (DPR) \;\ it11 similar cliaracteristlcs to tlie 
TRhIhl PI<. Tlie purpose of the L7S 1s to ~dentify and resolkc s~gnificaiit citscrepancies 
bet\\ eel1 the U.S. llatioiial net\\ ork of ground radar (GR) obserk 'itions and satellite 
obscr) ations. The ultl~natc goal of such comparisons 1s to understand and resol\c the first 
order \ ,\rrail~l~ty a i d  blas of prec~pitation retrievals in different 
metcoroloelcal li>drolog~cal regimes at large scales. This paper presents a descriptio~i of, 
a~ici res~rlts from, an ~liipro\ed algorithm for \-olume i~iatcli~ng and coiiiparisoii of PR and 
ground radar obser\~atlons. 
Tlie core \i-N data coiisist of matched sets of TRhlhl PR reflect~r it) aiid 
qual l t~ -controlled, ground-based JVSR-88D (JTeather Sur\eilla~lce Radar - 1988 
Doppler) radar reflectivity for 21 sites in the southeastern Uilited States. A lien ovel-pass 
evelit 1s added to tlie L7h- data set each tiilie the TRhIRI PR grouild track passes \I ithiii 
250 kni of oiie of the 1-N ground radars. For each evelit. a JVSR-88D I oluilie scan (Ler el 
I1 arcl-tive product) for the closest volullle scan begiiinlng at or prior to thc satellite 
ox erpass is acqulred aiid subjected to autolllated and manual clualit) control. On a\ erage. 
about 48 coiliclde~lt o-cei-pass e\.ents occur per site. per month. 
Coiiicideiit PR data coiisist of spatial subsets of tlie standard TRILlM 1C-2 1, 2h-23, 
2A-25, and 2B-3 1 products. n hich iiiclude radar reflectivity (both raw and attenuation 
cori-ectcd), derir ed rain rate. and other paralneters. The PR spatial dolllaill for the core 
VN rcglon is a latitude, long~tude bouildiiig rectangle extending fro111 24' to 35c N and 
80- to 98- I\'. Both the orig~lial Lebel I1 aiid final quality-controlled LTSR-88D products 
and the orlg~nai PI< products are retallled 111 tlie VN data archi\ e. Tlie current pcr~od of 
+-, .UI  . + L I , L  I clo;.~ LrY chta starts 011 , - ~ , U ~ L I S ~  8, 2006 and r~iiis to the present. 
PK-to-GR match-up products are gcnorated fi-om the \'N data set for "s~gni f ica~~t  
preclpitlttlon cases." Such cascs occur \\lien at Icast 100 4-kni g r ~ d  poiiits \\ it11111 100 k1i1 
of tlie G R  111dicatc "sain ccr ta~~i"  as defined 171 tlie PR 24-25 R a ~ n  Flag. Of all coiiicldent 
o\ crpass el ents ha\ ~ i i g  matchccl PR and GK products, :ibout 3.5 per month meet the 
100-111- 101) critcrron. 
.L\ 1.2 "gcoitictr) ~na tc l i ln~"  algorithm is iioiz in  opcratlon that matches f'R and GR data 
bnscil o n  calculat~ng a \  cragc rad~u I c f lcc t~ .~  ~ t y  at the gcomctr~c ~nterscction of thc PR 
r;~! s .und thc Gli  ~ ' 1 ~ 1  atton 4\2 ccp\. To ~liitigate beail1 t i l l~ng 'iuncl bright band 
co~lta~~itndtlon cf'fL.ct$ 111 thc CiR data. the intcrscct~on points proccsscd In the niatch-up 
https://ntrs.nasa.gov/search.jsp?R=20090006605 2019-08-30T06:10:24+00:00Z
arc restncteci to those \\ ~tliin 100 krn of tlie grouiid raclar site. The along-ray PR d,~ta arc 
a~c l -~~gcc i  only in tlie crtlcal, hctu ecn ttic top and bottom height ol'cacli GR elex ,1t1oii 
s\\ cep intersected II I  the C;R \ olurtie scan. Tlie GR data are distance \z c~ghted and 
~ i \  cl-,~gecl oai? in the l io r~zont~~l  on tlie ~ndlh idual ['PI suriaces. for c,~ch ~ntersecting PR 
ra). 01 cs ~111  ;irec\ ce~itcrecl 011 tile PR r a ~ ' \  ~~ara l la~-Lid j~ i i tcd  footpr~nt, 10 intcspolatlon or 
sniooti-ting 1s pcrl'~~inicc1 C'axe 131 case. the result~ng match-up poirlts arc at \ a r ~ ~ ~ b l c  
loc,ll~ot~s 111 the h o r ~ t o n t ~ ~ l  ' nci ertieltl. ,is cicfincd b j  the locarion of the I'R 1.3) s ,~iici the 
1111i.i s c c t ~ ~ i i  of tile l'lt ril! \I ith elich of tlic Gl i  s\\ ceps 
Lc\211 ~ii~itcli-~il) ciLita sct conr~tlns col~lciclet~t TRhIRI PR clLttLi ancl \\, SR-S8D clar;l for ~i 
s~gnlficant prcclpitatlon e\ ent at a specific GR site. Data for ejrents that mcet tllese 
c r~ tena  re stored in netCDF tiles, one file per e\.cnt. R e f l e ~ t i \ ~ i t ~  coiiiparison statistics 
arc routinely ge~ierated from the match-up data on a site-b)-site basis. Tables of mean 
el-ror. standard de\ ~atlon. alicl bias arc coiiiputed for each el cnt for a selcctcci ertical 
Icl el. E \  ent-speciilc products s~icli as probabilitj densitj fiinctlon and 1 ertical 
reflccti\ it) profiles are also produced. Informatio~i colitaincd in the data set allo\\ s the 
11iput data to be restricted to match-up polnts \\here ret-le~ti\~ities for all PR and GR bills 
contribut~ng to tlic a\ ?rages for the matchlng \.ol~iiile are aboj e selected thresholds. such 
tliltt bcam-filling effects are ~iiin~mized. 
Graphics summarizi~~g pooled data oher a specific time period are also generated. 
including liistograiiis and scatter plots of reflectl\itq. and tiilie series of refleeti\ it] and 
raln rate bias. Results ma) be stratified betn een con\Tective and stratifornl rain. \r hether 
the data lie o17er land. coast or ocean, vertical prosiliiity to the br~ght  band (abo1.e. \vitliin, 
belai\), aiid distaii~e from the grc~uild radar. 
As the number of coilicident precipitatioll eL ents has gron 11, the statistical products h a ~ e  
begun to pro\ ~ d c  statisricallq significant inforiiiatio~~ on the reflectlh~ty calibratioll 
accuracq and stabihtg of the lIFSR-88D radars relatirre to the n ell-calibrated TRbfhl PR. 
Salilple results for GR sites n it11 slllall and large differences relati\ e to the PR \\ill be 
silo\\ n. 
The 1-N is being used as a tool for evaluatlog tlie CLII-rent TRhIM PR attenuation 
correctlo11 algorithm. It is expected that these in\ estigatioiis will be used as a prototjpe 
for \alidatilig the attenuation col-rection and precipltatio~i r e t n e ~  al algorithms of tlic 
Dnal-frequency Precipitation Radar (DPR) 111 the GPhl era. Additional TRMhl and 
ancillar) data products are under consideratio11 for inclusion 11 ithill the 1-N data 
acquis~tion and processilig fraliie~\ork in suppost of TRbIRI aiid GPh1 algorithm 
de\ elop~lleni and c\ a luat~o~i ,  such ;is TRIClhl hlicron a1.e Imager (Thll)  products and 
:~tinosphcr~c forccast i~ioiiel t i e i d  
Although tlie L7N c ~ ~ r r e ~ ~ t l q  supports 21 match-lip sitcs operat~onally, the netc~ork mas 
clesig~icd to be scalable Sc\cral additional sitcs h t t~  e alread> been addccl, ~t ic lud~ng the 
K\\ q la le~~i  S-POL raci,ir: rlic Ilarnln. X~istrnlia C-POL radar: the ARiLlOIi C-POL radar 
111 1 Iui~tb\ illc ,Alabama; and the Gosan, Korea S-baiid radar I'lans are under\\ ay to add 
mole C.S. cloiiiest~c ,111d ~ I I ~ L ' I - ~ I ; \ ~ ~ c ) I I ~ ~ I  ;tlicIat~o~i sltes. anci aeidltional ~~a r t~c ipan t s  'ire 
\I clcomc to 1011-1 tile ni.t\\ 01.1, 
